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Elevator Load W eighing^ 
Dev ice 

Technical Field 

[001] This invention relates to a method and apparatus for measuring 
the load of an elevator car and more particularly for measuring the load at on 
each tension member. 



Background Art 

[002] U.S. Patent 6,021,873 describes a load measurement device 
located at the dead end hitch. The tension member terminations are mounted to 
a bracket, which is in turn mounted to a plate. The plate is attached to a 
guiderail to fix the tension members relative to the hoistway. An edge flange is 
attached to the plate opposite the guiderails and a strain gauge is attached to the 
flange. The load exerted by the car suspended by the tension members is 
transmitted by the plate to the edge flange which is designed such that the force 
applied to the edge plate by the hoisting ropes causes a large deformation in the 
edge flange. The strain in the edge flange is measured by the strain gauge. 

[003] Japanese patent application 6-255933 describes a load measuring 
device located at the dead end hitch. The rope terminations pass through a 
lower plate fixed to a hoistway beam. The rope terminations are fixed to an 
upper plate, which is pivotally fixed to the lower plate. A load cell is positioned 
between the upper and lower plates. The load of the car is transmitted through 
the tension members, to the rope terminations, to the upper plate, forcing it to 
rotate toward the lower plate thus exerting a force on the load cell proportional to 
the weight of the car. 

[004] The prior art load measurement systems require not only mounting 
structure but also provisions for transferring the load from the mounting structure 
to the load measuring device. 

[005] The prior art also provides a measurement of the total load as 
opposed to the load on each tension member 
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[006] Therefore there exists a need for an improved simplified load 
measuring apparatus that eliminates the need for complex mounting provisions 
and provides load measurements for individual tension members. 



Disclosure of Invention 

[007] The object of the invention is to provide an improved method and 
apparatus for measuring the load of an elevator. 

[008] A further object of the present invention is to provide a method and 
apparatus for measuring the load on each tension member of an elevator 
installation. 

[009] According to the present invention, a load weighing device for an 
elevator is located at the termination of a tension member for suspending the 
elevator car. A typical elevator system includes an elevator car and 
counterweight suspended by a tension member such as a steel or synthetic rope 
or flat belt. The tension member is driven by a machine to position the car and 
counterweight within a hoistway. The tension member is fixed within the 
hoistway at its first and second ends within the hoistway. 

[010] Terminations are fixed to the end of the tension member which are 
in turn attached to a structure such as a mounting plate or beam that is fixed 
relative the hoistway. The termination typically consists of a threaded rod which 
extends through an opening in the beam of mounting plate. A spring of buffer is 
placed over the rod. The spring is held in place between the beam and the end 
of the rod by a series of washers and nuts. 

[011] According to the present invention a load cell is fixed between the 
spring and an upper surface of the mounting plate and spring such that the load 
cell measures the weight borne by the tension member. For elevators having 
multiple tension members, there is a load cell for each tension member. 

[012] In a further embodiment of the present invention a self-aligning 
washer is fitted between the end of the spring and the load cell. This maintains 
the tension member in a position normal to the load cell to distribute the load 
evenly across the load cell. 
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Brief Description of the Drawings 

[013] Fig. 1 is a schematic of an elevator installation according to the 
present invention. 

[014] Fig. 2 is a plan view of a load weighing apparatus according to the 
present invention 

[015] Fig. 3 is a plan view of the spherical washer. 

Best Mode for Carrying Out the Invention 

[016] According to the present invention, an elevator system 10 includes 
a load measuring device 12 as shown in Figure 1 . The elevator system includes 
10 an elevator car 14, which is positioned within a hoistway 16 by a machine 18. 
The machine 18 is shown at the top of the hoistway 16 mounted on a machine 
beam 20. However, the exact location of the machine 18 is not critical to the 
operation of the load weighing device 12. 

[017] The car is guided within the hoistway on guide rails 22. A 
counterweight 24 serves to balance the load of the elevator car 14. The 
counterweight is guided within the hoistway on a second set of guide rails 26. 
Tension members 28 suspend the counterweight 24 and car 14. The tension 
members 28 are driven by the machine 18, which in turn controls the position of 
the car 14 and counterweight 24. The tension members 28 may consist of 
multiple ropes or flat belts. 

[018] The tension members 28 are usually fixed at a first 30 and second 
32 end. An anchorage 34 incorporating the load measuring device 12 is shown 
in Fig. 2. The tension members 28 are attached to terminations 36. The 
terminations 36 include a rod 38 having a threaded end 40. The rod extends 
through a mounting plate 42. 

[019] The mounting plate 42 is designed for minimal deflection and may 
be fixed to a guiderail 22, machine beam 20, the wall of the hoistway, or any 
other structure suitable to support the weight of the car 14. In the alternative the 
mounting plate 42 may be eliminated and the terminations attached directly to 
the machine beam 20 or other suitable structure. 
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[020] It is known in the art to fit a spring or buffer 44 over the rod 38. 
The spring 44 is held in place between the upper surface 46 of the mounting 
plate 42 and a washer 48 by a first nut 50, a lock nut 52 and cotter pin 54. 
According to the present invention a load cell 56 is located between spring 44 
and the upper surface 46 of the mounting plate 42. A washer 58 is fitted 
between the load cell 56 and the spring 44 to evenly distribute the load over the 
load cell 56. The load cell 56 has an annular shape defining a hole through 
which the rod 38 passes. 

[021] A portion of the weight of the car 14, and its contents is borne by 
each tension member 28. This portion of the weight is sensed by the 
corresponding load cell 56, which is compressed between the spring 44 and 
upper surface 46 in proportion to the load. 

[022] The load cell 56 is conventional consisting of a bonded foil 
stranded and full bridge (not shown), which produces an electrical signal 
proportional to the load. The signal from each load cell 56 is summed together 
to obtain the total load. The signals may also be analyzed individually to 
determine the portion of the load carried by each tension member. 

[023] By measuring the load on each tension member 28, the springs 44 
may be adjusted by either tightening or loosening the nuts 50 and 52 to equalize 
the load carried by each tension member 28. By measuring the load in each 
tension member 28, individually, any stretching of degradation of the tension 
members 28 can also be sensed as the loads carried by each tension member 
28 varies over time. 

[024] In a second embodiment of the present invention a spherical 
washer 60 which consists of an upper portion 62a and a lower portion 62b. The 
upper portion has a flat upper surface 64a which interfaces with the spring 44 
and convex lower surface 64b which interfaces with a concave upper surface 
66a of the lower portion 62b. The lower portion 62b has a flat lower surface 66b 
which interfaces with the upper surface 46 of the mounting plate 42. 
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[025] The interaction of the convex lower surface 64a and the concave 
upper surface 66b distributes the load evenly over the load cell 56. Even 
distribution of the load minimizes any errors that can occur detecting the load 
applied. 

[026] The foregoing description is exemplary rather than defined by the 
limitations within. Many modifications and variations of the present invention are 
possible in light of the above teachings. The preferred embodiments of this 
invention have been disclosed, however, one of ordinary skill in the art would 
recognize that certain modifications would come within the scope of this 
invention. It is, therefore, to be understood that within the scope of the appended 
claims, the invention may be practiced otherwise than as specifically described. 
For that reason the following claims should be studied to determine the true 
scope and content of this invention. 



